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[57] ABSTRACT 
A process and apparatus for the separation of vaporous 
heavy metal compounds from a carrier gas wherein the 
heavy metal compounds are cooled and desublimed. An 
apparatus for carrying out this process has a melting 
furnace with a discharge opening for a gas/vapor mix 
ture, which leads to a cooling device. Vaporous heavy 
metal compounds can be separated from a carrier gas on 
a large industrial scale. In addition, the apparatus for 
carrying out this process is easy to operate. The gas/va 
por mixture is turbulently mixed immediately after the 
discharge from the furnace in a mixing section with cold 
air and is thus cooled. During this cooling, the vaporous 
heavy metal compounds desublime and are ?ltered as 
particles in a ?lter. 

17 Claims, 8 Drawing Sheets 
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PROCESS FOR SEPARATING VAPOROUS HEAVY 
METAL COMPOUNDS FROM A CARRIER GAS 
AND APPARATUS FOR CARRYING OUT THE 

PROCESS 

This application is a divisional, of application Ser. 
No. 07/395,502, ?led Aug. 18. 1989, now US. Pat. No. 
5,298,227. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention starts from a process for separating 

vaporous heavy metal compounds from a carrier gas 
and desublirning them, in which the vaporous heavy 
metal compounds formed in a melting furnace are dis 
charged together with the carrier gas as a gas/vapor 
mixture from this melting furnace and then desublimed. 
In particular, it also relates to an apparatus for carrying 
out this process, having a melting furnace with heating 
elements, in which a carrier gas forms a gas/vapor 
mixture with the vaporous heavy metal compounds, 
and having a discharge opening for the gas/ vapor mix 
ture, which leads to a cooling device. 

2. Discussion of Background 
It is known that vaporous heavy metal compounds 

can be discharged from melting furnaces by means of a 
carrier gas. When cooling of the discharged gas/ vapor 
mixture then takes place in a cooling device, the vapor 
ous heavy metal compounds are desublimed and a pre 
cipitate deposits in the cooling device. This precipitate 
must be removed from time to time, which can be car 
ried out only by scraping out, with a comparatively 
large manual effort. This precipitate can be processed 
further only after this has been done. This process is too 
involved for large-scale industrial application. 

SUMMARY OF THE INVENTION 

Accordingly, one object of this invention is to pro 
vide a novel process for separating vaporous heavy 
metal compounds from a carrier gas, which process can 
be applied on a large industrial scale, and to provide an 
apparatus for carrying out this process, which is com 
paratively easy to operate. 
According to one feature of the invention, a process 

is provided for separating vaporous heavy metal com 
pounds from a carrier gas and desublirning them, in 
which the vaporous heavy metal compounds formed in 
at least one melting furnace are discharged together 
with the carrier gas as a gas/ vapor mixture. The gas/va 
por mixture is turbulently mixed immediately after the 
discharge in at least one mixing section with a cooling 
gas medium. Particles formed in the mixing section by 
desublimation of the vaporous heavy metal compounds 
and residues of the gas/vapor mixture form a ?uid. The 
?uid is then passed through at least one ?lter which 
absorbs the particles. 
According to the process of the invention, the carrier 

gas can be at least partially introduced into the melting 
furnace. The gas/vapor mixture can be discharged con 
tinuously or intermittently from the melting furnace. 
The gas/vapor mixture can be turbulently mixed in the 
mixing section with at least 10 to 100 times more by 
volume of the cooling gas medium. The ?ow velocity 
of the gas/vapor mixture ?owing out of the melting 
furnace can be increased by reduced pressure in the 
mixing section and this reduced pressure can be main 
tained either by at least one suction fan located down 
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2 
stream of the ?lter or by blowing the cooling gas me 
dium into the mixing section by a blower. Part of the 
cooling gas medium can sweep over the inside walls of 
the mixing section to prevent desublimation of the va 
porous heavy metal compounds on the inside walls. The 
mixing section can be located at a distance close enough 
to the melting furnace so that the entire desublimation 
of the vaporous heavy metal compounds takes place in 
the mixing section. The cooling gas medium with re 
maining residues of the gas/ vapor mixture can be 
passed downstream of the ?lter into an incineration unit 
or into a ?ue gas puri?cation unit. The ?ue gas puri?ca 
tion unit can be part of an already existing ?ue gas 
puri?cation unit. 
According to another feature of the invention, an 

apparatus is provided for separating vaporous heavy 
metal compounds from a carder gas and desublirning 
them. The apparatus includes at least one melting fur 
nace with at least one heating element and in which a 
carrier gas forms a gas/ vapor mixture with the vapor 
ous heavy metal compounds. The furnace includes at 
least one discharge opening for the gas/vapor mixture 
which leads to at least one cooling device. The cooling 
device comprises at least one mixing section subjected 
to a reduced pressure immediately downstream of the 
discharge opening. The apparatus includes feed means 
for allowing a cooling gas medium to be fed in and to be 
mixed turbulently with the gas/vapor mixture in the 
mixing section so that particles can be formed in the 
mixing section by desublimation of the gas/ vapor mix 
ture and residues of the gas/vapor mixture form a ?uid. 
The apparatus also includes at least one ?lter means 
provided downstream of the mixing section for absorb 
ing the particles in the ?uid. 
The apparatus can include at least one suction fan 

provided downstream of the ?lter or at least one blower 
for feeding the cooling gas medium into the mixing 
section. The ?lter can be designed as an electrostatic 
?lter or as a hose filter or as a fabric ?lter or as a combi 

nation of at least two of these ?lter types. The apparatus 
can include at least one cyclone provided tipstream of 
the ?lter. The ?lter can be interactively connected to an 
incineration unit or to a ?ue gas puri?cation unit. The 
?ue gas puri?cation unit can be an already existing ?ue 
gas puri?cation unit. The heating element can be iso 
lated from an interior space of the melting furnace by at 
least one protective sheath. 
The advantages achieved by the invention are essen 

tially that a clean separation of the heavy metal com 
pounds from the carrier gas is possible by simple means, 
without polluting the environment. 
The invention, its further development and the ad 

vantages achievable thereby are explained in more de 
tail below by reference to the drawings, which repre 
sent merely one embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and 
many of the attendant advantages thereof will be 
readily obtained as the same becomes better understood 
by reference to the following detailed description when 
considered in connection with the accompanying draw 
ings, wherein: 

FIG. 1 shows a block diagram of a ?rst embodiment 
of the process according to the invention, 
FIG. 2 shows a diagrammatic illustration of a ?rst 

apparatus according to the invention. 
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FIG. 3 shows a block diagram of a second embodi 
ment of the process according to the invention, 
FIG. 4 shows a diagrammatic illustration of a second 

apparatus according to the invention, 
FIG. 5 shows a block diagram of a third embodiment 

of the process according to the invention, 
FIG. 6 shows a diagrammatic illustration of a third 

apparatus according to the invention, 
FIG. 7 shows a block diagram of a fourth embodi 

ment of the process according to the invention, and 
FIG. 8 shows a diagrammatic illustration of a fourth 

apparatus according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, wherein like refer 
ence numerals designate identical or corresponding 
parts throughout the several views, the blocked dia 
gram in FIG. 1 shows a ?rst process according to the 
invention, in which air is used as the carrier gas. A 
melting furnace 1 is provided with electric heating ele 
ments against which air is blown. Feeding of this blow 
ing air into the melting furnace 1 is indicated by a line 2. 
The charging of the melting furnace with the particles 
to be melted and the discharge of the molten material 
are not shown here. In the melting furnace 1, the blow 
ing air serves as a carrier gas for vaporous heavy metal 
compounds formed during melting. With the latter, it 
forms a gas/vapor mixture which is discharged through 
a discharge opening, here designated as line or dis 
charge conduit 3. This line 3 must be made very short in 
order to prevent desublimation of the vaporous heavy 
metal compounds on the inner wall of the line 3. The 
line 3 leads into a mixing section 4, where a gas or gas 
mixture, which in this case is cold air, is additionally fed 
through a line or distribution conduit 5 to the gas/ vapor 
mixture. In this mixing section 4, this distribution con 
duit 5 surrounds the discharge conduit 3 such that the 
cold air is turbulently mixed intensively with the hot 
gas/ vapor mixture and the latter is cooled down 
thereby. The discharge conduit 3 and the distribution 
conduit 5 can be coaxial with each other as shown in 
FIG. 2. In this case, the distribution conduit 5 includes 
an arcuate de?ector which de?ects the cool gas or gas 
mixture radially inwardly and axially in a direction in 
which the gas/vapor mixture flows outwardly from the 
discharge conduit 3. The gas/vapor mixture is turbu 
lently mixed with 10 to 100 times the quantity by vol 
ume of cold air. During this intensive cooling, the va 
porous heavy metal compounds desublime and form 
particles. The condensation nuclei for these particles 
are tiny dust particles which are entrained by the va 
por/ gas mixture from the melting furnace 1, and sponta 
neous condensation also takes place. These particles are 
swept by the additional gas or gas mixture into a filter 6 
and ?ltered out therein. The arrow 7 indicates the dis 
charge of the particles which essentially consist of 
heavy metal compounds. Downstream of the ?lter 6, a 
line 8 carries the gas or gas mixture and remaining resi 
dues of the gas/vapor mixture into a suction fan 9. This 
suction fan 9 maintains the ?ow of the gas or gas mix 
ture and, moreover, it generates a reduced pressure in 
the mixing section 4. In place of the suction fan 9, a 
blower 12 indicated in dashed lines can also transport 
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cold air into the mixing section 4. A combination of 65 
blower 12 and suction fan 9 is also possible. The blow 
ing air for blowing against the heating elements is fed by 
a blower 13 into the line 2. Downstream of the suction 

4 
fan 9, a line 14 passes the gas or gas mixture and the 
remaining residues of the gas/vapor mixture into an 
incineration unit 15. 
The process described can advantageously be used, 

for example, in a trash incineration unit, in the ?ue gas 
puri?cation unit of which comparatively large quanti 
ties of ?lter dust laden with heavy metal compounds 
arise. This ?lter dust in particle form is smeltered in the 
melting furnace 1 and thus freed of the heavy metal 
compounds, and at the same time the volume of the 
?lter dust is reduced. The cold air leaving the suction 
fan 9 and containing residues of the vapor/ gas mixture 
is recycled into the furnace of the existing trash inciner 
ation unit and puri?ed in the ?ue gas puri?cation unit 
downstream of this furnace, so that an additional ?ue 
gas puri?cation unit is not required. The heavy metal 
compounds discharged from the ?lter 6 can be taken for 
further processing to a metal smelter or treated for 
deposition in a dump. The molten material discharged 
from the melting furnace 1 is non-toxic and can be 
dumped without problems or used as a building mate 
rial. 
However, it is also conceivable that a part of the 

particulate hearty metal compounds discharged from 
the ?lter 6 are, as indicated by an interaction line 16, 
recycled and admixed to the gas or gas mixture which is 
fed through the line 5 to the mixing section 4. In the 
mixing section 4, these particulate hearty metal com 
pounds serve as additional condensation nuclei which 
allow an accelerated desublimation of the turbulently 
mixed gas/ vapor mixture. 
A ?uid consisting of the particles formed by desubli 

mation, the residues of the gas/vapor mixture and the 
additionally fed gas or gas mixture is formed in the 
mixing section 4. 

In FIG. 2, an apparatus is shown in which the process 
described above can be carried out. The melting fur 
nace 1 is protected from heat losses by a thick insulation 
layer 20. The charging of the furnace and the discharge 
of the molten material from the melt 21 is not shown. 
The melt 21 is heated up by electric heating elements 22 
against which air is blown; the ?ow required for this 
blowing is generated by a blower 13. The air which has 
?owed in is heated in a space 23 above the melt 21 and 
mixes with the vaporous heavy metal compounds and 
further gases such as, for example, CO2 and 80;, which 
are released on melting of the particles introduced into 
the melting furnace 1, for example ?lter dust particles, 
to give a gas/vapor mixture. This gas/vapor mixture 
leaves the melting furnace 1, as indicated by the arrow 
24, through a line 3. 

This line 3 must be very short, so that the temperature 
gradient in this line 3 does not lead to desublimation of 
parts of the gas/vapor mixture. The temperature in the 
interior of the melting furnace 1 is maintained at about 
1300° C., and the exit temperature of the gas/vapor 
mixture from the line 3 must not fall below the tempera 
ture range from 800° C. to 900° C. It is advisable to 
arrange the line 3 with a downward slope towards the 
interior of the furnace, so that any desublimation prod 
ucts ?ow back from this line 3 into the melt 21 and can 
sublime once more. Depending on the chemical compo 
sition of the melt 21, the ?ow-back of these desublima 
tion products can also be undesired, so that an outward 
slope of the line 3 and a facility for intercepting the 
outward-?owing desublimation products outside the 
melting furnace 1 are preferable in this case. 



5,380,500 
5 

The short line 3 is immediately adjoined by a mixing 
section 4. Cold air is fed through a line 5 into the mixing 
section 4, as indicated by arrows 19. This air stream is 
maintained by a suction fan 9. Instead of the suction fan 
9, however, the air stream can also be generated by a 
blower 12 which is indicated in dashed lines. A combi 
nation of suction fan 9 and blower 12 is also conceiv 
able. In the mixing section 4, a comparatively small 
reduced pressure prevails, which accelerates the flow of 
the gas/vapor mixture through the line 3, with the ob 
ject of ensuring that the desublimation of the vaporous 
heavy metal compounds takes place mainly in the mix 
ing section 4. In addition, the insulation layer 20 is pro 
vided in a smaller thickness in a zone 25 in the region 
around the line 3, which allows, on the one hand, the 
line 3 to be made shorter and, on the other hand, makes 
room for theologically advantageous feeding of the 
cold air fed in from the line 5. In the mixing section 4, 
the gas/ vapor mixture and this cold air fed in are vigor 
ously mixed turbulently, whereby intensive cooling of 
the gas/vapor mixture is achieved. Particularly vigor 
ous turbulent mixing car be achieved by baffles and 
similar known measures. The vaporous heavy metal 
compounds desublime, small dust particles entrained 
from the melting furnace 1 serving as condensation 
nuclei, and additionally spontaneous condensation also 
takes place. The resulting particles of heavy metal com 
pounds are swept into a ?lter 6 and ?ltered out therein 
and then discharged, as indicated by the arrow 7. 
Downstream of the ?lter 6, a line 8 carries the gas or gas 
mixture with remaining residues of the gas/vapor mix 
ture into the suction fan 9 and from there into an incin 
eration unit 15. The entire area of the apparatus where 
vaporous heavy metal compounds occur is constructed 
to be gas-tight, in order to prevent an escape of harmful 
substances. The discharge indicated by the arrow 7 is 
constructed to be dust-proof, in order to avoid pollution 
of the environment by the particles of heavy metal 
compounds. 
An illustrative example demonstrates that this appa 

ratus according to FIG. 2 is operable. All the volume 
data in this example relate to standard pressure and 
room temperature of 20° C. The atmosphere in the 
space 23 of the melting furnace 1 is composed as fol 
lows: 
95% of air (from the blowing against the heating 

element), 
2% of heavy metal compounds condensed at room 

temperature, above all ZnClg, PbO, PbClz etc., and 
3% of CO2, S02 etc. 
The temperature in the furnace interior was about 

1300° C. About 0.5 m3, which contained about 10 g of 
heavy metal compounds in the form of vapor, were 
discharged per hour through the line 3. The gas/ vapor 
mixture entered the mixing section 4 at about 800° C; to 
900° C. and was cooled down to about 100° C. to 150° 
C. by mixing with 20 times the quantity of cold air. If 
100 times the quantity of cold'air is fed in here, tempera 
tures of about 50° result at the end of the mixing section. 
The diameter of the line 3 was 4 cm, and the diameter of 
the cylindrically shaped mixing section was 20 cm. The 
length of the mixing section 4 up to the ?lter 6 was 1 m. 
The ?lter 6 used was a paper ?lter of 0.35 m2 area and 
less than 1 pm pore size. The paper ?lter was used here 
in order to facilitate the quantitative determination of 
the heavy metal compounds ?ltered out. An electro 
static ?lter was provided downstream of this paper 
?lter. The degree of precipitation in these ?lters was 
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6 
higher than 98% with the particle sizes occurring. 
Downstream of the ?lter, the carrier gas had the follow 
ing composition: 

about 99.8% of air, 
about 0.2% of CO2, S02 etc., and 
less than 0.001% of heavy metal compounds. 
The temperature of the carrier gas had fallen to about 

I 30° C. 

The ?lter 6 can also be constructed as a hose ?lter, as 
a fabric ?lter or as an electrostatic ?lter, or as a combi 
nation of at least two of these flter types. The electro 
static ?lter in a self-cleaning design is particularly suit 
able for continuous operation. The other two ?lter 
types are suitable for ?ltering out particularly ?ne parti 
cles of heavy metal compounds. It is advantageous to 
provide a cyclone upstream of the ?lter 6, if compara 
tively large particles of heavy metal compounds arise, 
since these can already be discharged before entry to 
the ?lter 6. 

If a part of the cold air fed into the mixing section 4 
is passed along the inside wall of this mixing section 4, 
an undesired desublimation of this inside wall is reliably 
prevented and the mixing section 4 does not need to be 
cleaned on the inside. 
The process described can be used both with continu 

ous discharge of the gas/ vapor mixture from the melt 
ing furnace 1 and with intermittent discharge. The con 
trol system of the apparatus for carrying out the process 
can be designed in such a way that both the abovemen 
tioned types of discharge are possible. It is likewise 
possible for the recycle, indicated by the interaction line 
16, of particulate heavy metal compounds to be 
switched on and off as a function of the composition of 
the gas/ vapor mixtures which are to be processed. 

In FIG. 3, a block diagram of a second process ac 
cording to the invention is shown. It differs from the 
block diagram according to FIG. 1 only in that no 
carrier gas in the form of gas is introduced into the 
melting furnace 1, since there is no blowing against the 
heating elements in this melting furnace 1. In this case, 
the carrier gas used is a mixture of gases such as CO2, 
S02 and similar compounds which are likewise formed 
during the melting of the introduced particles in the 
melting furnace 1, in addition to the vaporous heavy 
metal compounds. In the mixing section 4, cold air is 
then turbulently mixed with this gas/ vapor mixture 
leaving the melting furnace 1, as already described. The 
remaining process steps are the same as have already 
been described. 

In FIG. 4, the apparatus corresponding to the block 
diagram of FIG. 3 is shown. Air is no longer blown 

_ against the electric heating elements 22 and, instead, a 

60 

65 

protective sheath 26 surrounds each heating element 22 
and isolates it from the interior space 23 of the melting 
furnace 2. The protective sheath 26 consists of a ce 
ramic material with a high proportion of A1203 and is 
not attacked by the corrosive atmosphere in the space 
23. In addition, the protective sheath 26 makes it impos 
sible for particles, which have been whirled up during 
the introduction of the particles into the melting furnace 
1, to be attached to the heating elements 22, to melt 
thereon and to attack their surface. The protective 
sheath 26 can be designed as a cap as shown, but it can 
also surround the particular heating element 22 as a 
U-shaped tube. 
The following illustrative example demonstrates that 

the apparatus according to FIG. 4 is operable. The 
melting furnace 1 was charged with 300 g of ?lter dust 
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per hour, of which 258 g per hour were discharged 
directly as a melt from the melting furnace 1. The dis 
charged gas/ vapor mixture amounted to 42 g per hour, 
of which 30 g per hour were intercepted as particles in 
the ?lter 6, whereas 12 g per hour were passed as resi 
due of the gas/vapor mixture into the incineration unit 
15. The melting furnace 1 was here operated at a tem 
perature in the region of 1400° C. 
When ?lter dusts are smeltered, a carrier gas such as, 

for example, a mixture of CO2, S02 etc., is always 
formed, because corresponding compounds are always 
constituents of these ?lter dusts. However, the process 
according to the invention functions also with compara 
tively small and very small quantities of carrier gas and 
even in the case where no further vapors or gases are 
formed in the melt in addition to the vaporous heavy 
metal compounds. In this case, the vaporous heavy 
metal compounds concentrate in the space 23 in the 
interior of the melting furnace 1 until they ?ow out by 
themselves, or are discharged by the reduced pressure 
in the mixing section 4, for further processing. 
FIG. 5 shows a block diagram of a third process 

according to the invention. This differs from the block 
diagram according to FIG. 1 merely in that, down 
stream of the suction fan 9, the gas or gas mixture and 
the remaining residues of the gas/vapor mixture are 
passed through the line 14 directly into a ?ue gas puri? 
cation unit 17 and are puri?ed in the latter. In FIG. 6, 
the apparatus corresponding to the block diagram in 
FIG. 5 is diagrammatically illustrated. The advantage 
of this arrangement is that no additional energy is re 
quired for heating up the comparatively large quantity 
of gas or gas mixture and the remaining residues of the 
gas/vapor mixture in an incineration unit. Moreover, 
since the volume of this quantity is not increased by 
heating, an already existing ?ue gas puri?cation unit is 
used, so that there are no additional investment costs for 
the expensive ?ue gas puri?cation. Especially in trash 
incineration units, a ?ue gas puri?cation unit is as a rule 
already installed, so that the existing ?ue gas puri?ca 
tion unit can also be used for the apparatus according to 
the invention. The ?lter ashes arising can therefore be 
made harmless very economically at the point where 
they are formed. 

In FIG. 7, a block diagram of a fourth process ac 
cording to the invention is shown. It differs from the 
block diagram according to FIG. 3 merely in that the 
line 14 leads directly into a ?ue gas puri?cation unit 17 
downstream of the suction fan 9. In FIG. 8, the appara 
tus corresponding to the block diagram in FIG. 7 is 
shown: The advantages of this arrangement have al 
ready been described in connection with FIGS. 5 and 6. 

Obviously, numerous modi?cations and variations of 
the present invention are possible in the light of the 
above teachings. It is therefore to be understood that, 
within the scope of the appended claims, the invention 
may be practiced otherwise than as speci?cally de 
scribed herein. 
What is claimed is:' 
1. An apparatus for separating vaporous heavy metal 

compounds from a carrier gas and desublirning the va 
porous heavy metal compounds, comprising: 

at least one melting furnace means wherein vaporous 
heavy metal compounds formed during melting of 
particles are mixed with a carrier gas to form a 
gas/vapor mixture, the furnace means having at 
least one discharge opening for the gas/ vapor mix 
ture which leads to at least one cooling device; 
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8 
the cooling device comprising at least one mixing 

section immediately downstream of the discharge 
opemng; 

means for reducing pressure of the gas/ vapor mixture 
entering the mixing section; 

feed means for feeding a cooling gas medium in the 
mixing section so as to be mixed turbulently with 
the gas/vapor mixture and form particles in the 
mixing section by desublimation of the gas/vapor 
mixture, the particles and residues of the gas/ vapor 
mixture forming a ?uid; and 

at least one ?lter means provided downstream of the 
mixing section for absorbing the particles in the 
?uid. 

2. The apparatus as claimed in claim 1, wherein at 
least one suction fan is provided downstream of the 
?lter for feeding the cooling gas medium into the mix 
ing section. 

3. The apparatus as claimed in claim 1, wherein the 
?lter comprises at least one ?lter selected from the 
group consisting of an electrostatic filter, a hose ?lter 
and a fabric ?lter. 

4. The apparatus as claimed in claim 1, wherein at 
least one cyclone is provided upstream of the ?lter. 

5. The apparatus as claimed in claim 3, wherein the 
?lter is connected to an incineration unit. 

6. The apparatus as claimed in claim 3, wherein the 
?lter is connected to a ?ue gas puri?cation unit. 

7. The apparatus as claimed in claim 1, further com 
prising at least one heating element within an interior 
space of the melting furnace means and isolated from 
the interior space of the melting furnace means by at 
least one protective sheath. 

8. The apparatus as claimed in claim 1, wherein a 
discharge conduit connects the discharge opening to an 
end of the mixing section located closest to the melting 
furnace means. 

9. The apparatus as claimed in claim 1, wherein the 
apparatus further includes means for feeding particles of 
?lter dust laden with heavy metal compounds from a 
trash incineration unit to the melting furnace means 
wherein the particles are melted to form the gas/ vapor 
mixture. 

10. The apparatus as claimed in claim 8, wherein the 
cooling device includes a distribution conduit, the dis 
charge conduit and the distribution conduit being coax 
ial with each other, the distribution conduit including a 
de?ector which de?ects the cooling gas medium radi 
ally inwardly and axially in a direction in which the 
gas/ vapor mixture flows outwardly from the discharge 
conduit. ‘ 

11. The apparatus as claimed in claim 1, wherein the 
melting furnace means includes an electric heating ele 
ment. 

12. The apparatus as claimed in claim 1, wherein the 
feed means ensures that the cooling gas medium 
contacts the gas/ vapor mixture immediately as the 
gas/ vapor mixture enters the mixing section. 

13. The apparatus as claimed in claim 1, wherein the 
feed means supplies air to the mixing section, the air 
comprising the cooling gas medium turbulently mixed 
with the gas/vapor mixture. 

14. The apparatus as claimed in claim 1, wherein the 
melting furnace means includes at least one heating 
element within an interior of the melting furnace means, 
the heating element supplying heat for melting of the 
particles. 
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15. The apparatus as claimed in claim 1, wherein the 

melting furnace means includes carrier gas inlet means 
for supplying the carrier gas to an interior of the melt 
ing furnace means. 

16. The apparatus as claimed in claim 1, wherein the 
discharge opening and cooling device are connected by 
a discharge conduit having a downward slope towards 
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the melting furnace means so that desublimination prod 
ucts in the discharge conduit ?ow into an interior of the 
furnace means. 

17. The apparatus as claimed in claimed 1, wherein 
the apparatus further includes at least one blower for 
feeding the cooling gas medium into the mixing section. 

* * * t * 


